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ABSTRACT
The Buffalo Peaks Andesite of Oligocene(P) age caps East and West Buffalo Peaks near the south end of the Mosquito Range. The andesite is the uppermost unit in a fourfold volcanic sequence that lies in an early Oligocene paleovalley trending northeastward across the south end of the Mosquito Range. In ascending order the four units are the: (1) Badger Creek Tuff and underlying ash flow, (2) laharic breccia and tuff breccia, (3) air-fall tuff and ash-flow tuff, and (4) Buffalo Peaks Andesite. The Buffalo Peaks Andesite was first described at the Buffalo Peaks but later was found at East and West Hall Buttes in the southern part of South Park and in the Trout Creek paleovalley east of Buena Vista. The andesite is a gray porphyritic rock with phenocrysts of plagioclase, hornblende, and pyroxene. In thin section the pyroxene is shown to be both hypersthene and diopsidic augite. The groundmass is felty and contains microlites of plagioclase, hypersthene, and diopsidic augite. Glass constitutes less than 10 percent of the groundmass. Most of the volcanic rocks on the Buffalo Peaks appear to be flows derived from a source to the west; however, some steeply dipping andesite layers on the north side of West Buffalo Peak suggest the possibility of a vent. Stratigraphic relations of the Buffalo Peaks Andesite suggest that it is Oligocene(P) in age.
INTRODUCTION AND STRATIGRAPHY
The Buffalo Peaks Andesite of Oligocene(P) age caps East and West Buffalo Peaks near the south end of the Mosquito Range ( fig. 1 ), at the boundary between Chaffee and Park Counties, Colo. The andesite was first described by Whitman Cross and S. F. Emmons (in Cross, 1883) in Bulletin 1 of the U.S. Geological Survey. It was later named the Buffalo Peaks Andesite by Gould (1935, p. 990) for the type locality at Buffalo Peaks, and the name is here adopted.
The Buffalo Peaks Andesite is the uppermost unit in a fourfold volcanic sequence (figs. The Buffalo Peaks Andesite was first described at the Buffalo Peaks and was later mapped by Stark and others (1949) at the Hall Buttes about 4-7 miles (6-11 km) east of the Buffalo Peaks, where it apparently also lies in the Buffalo Peaks paleovalley. At West Hall Butte they found the andesite to be 500-600 feet (150-180 m) thick and reported no volcanic breccias or ash-flow tuff beneath the Buffalo Peaks Andesite. They stated (1949, p. 106 ) that the andesite was overlain by trachyte (now the Wall Mountain Tuff, Epis and Chapin, 1974) .
The Hall Buttes area was mapped again by DeVoto (1971) , who stated that the Buffalo Peaks Andesite overlay the Agate Creek Tuff (now the Wall Mountain Tuff) unconformably but underlay the lower volcanic conglomerate (now the Tallahassee Creek Conglomerate, Epis and Chapin, 1974) . DeVoto also mapped as Buffalo Peaks Andesite outcrops in sec. 17, T. 13 S., R. 76 W. These outcrops were recently found by Richard B. Taylor (oral commun., 1974) and Glenn R. Scott to belaharic andesite conglomerate of the Tallahassee Creek Conglomerate. Taylor and Scott also determined that the Buffalo Peaks Andesite at East Hall Butte overlies both the Wall Mountain Tuff and the Tallahasee Creek Conglomerate.
A slightly different clinopyroxene-hypersthene-hornblende andesite flow, which we consider to be Buffalo Peaks Andesite, crops out in the Trout Creek paleovalley south of Trout Creek (fig. 1) . The andesite near Trout Creek contains less hornblende than does the Buffalo Peaks Andesite; hence, it possibly correlates with the hornblende-poor upper part of the flow exposed at Buffalo Peaks. The andesite at Trout Creek contains a small amount of oxidized biotite. The flows at both Buffalo Peaks and Trout Creek overlie the Badger Creek Tuff. Thus, the andesite at Trout Creek possibly is from the same vent as the Buffalo Peaks Andesite. The Trout Creek paleovalley lies nearly 3,000 feet (900 m) lower than the Buffalo Peaks paleovalley; this disparity in altitude was apparently caused by downdropping along faults that trend northwestward between the two areas (Scott, 1975) .
DESCRIPTION OF THE BUFFALO PEAKS ANDESITE
In hand specimen the andesite is a light-to dark-gray or brownish-gray porphyritic andesite with phenocrysts of plagioclase, hornblende, and pyroxene. The hornblende phenocrysts are especially prominent and are as much as 2 cm long. The Buffalo Peaks Andesite tends to break into hard resistant slabs that weather about 2-3 inches (5-6 cm) thick and 1 foot (0.3 m) in diameter, and the fragments form a protective mantle of talus on the slopes below outcrops.
In thin section the rock is shown to be an augite-hypersthenehornblende andesite ( fig. 4) having seriate porphyritic texture. It contains strongly to moderately zoned plagioclase that ranges in composition from sodic labradorite at the core to sodic andesine at the rim. The plagioclase grains have many inclusions of clear glass. Other phenocrysts are euhedral to subhedral diopsidic augite and hypersthene, euhedral hornblende, and opaque minerals, chiefly magnetite plus hematite in the more oxidized samples.
The majority of the large hornblende grains are oxyhornblende that is strongly pleochroic in reddish brown or tan and rimmed by dusty magnetite and fine-grained clinopyroxene, which are the products of latestage reaction with the melt. In one thin section from the upper part of the andesite sequence at the top of East Buffalo Peak, the hornblende is entirely resorbed, leaving only an outline of fine-grained pyroxene and dusty magnetite. The hornblende has been similarly altered to varying degrees throughout the sequence, with the least altered grains exhibiting tan to light-green pleochroism. Hornblende decreases in abundance from bottom to top of the formation.
The hypersthene shows slight to moderate, light-green to pink pleochroism; the colors are darker in the more oxidized samples. In several strongly oxidized samples, the rims of hypersthene are altered to hematite and other reaction minerals. Diopsidic augite is much less abundant than hypersthene and is frequently twinned on (100).
The groundmass is hyalopilitic to pilotaxitic ( fig. 4) and is locally trachytic. Microlites include plagioclase, hypersthene, diopsidic augite and magnetite. Hornblende is lacking in the groundmass. There is slightly more plagioclase than pyroxene in both the phenocrysts and the groundmass, and the phenocrysts represent 30-40 percent of the total volume of the rock. The amount of clear to light-brown glass in the groundmass ranges from 0 to about 10 percent of the total volume.
A chemical analysis of a sample of Buffalo Peaks Andesite, collected by S. F. Emmons in 1880 from the northeast shoulder of the Buffalo Peaks, is given as follows (specific gravity 2.742): [From Cross, 1883 At the type locality the lower contact of the Buffalo Peaks Andesite is disconformable on a pyroxene-hornblende andesite ash-flow unit. Generally, the lower part of the andesite is marked by a reddish-brown breccia containing fragments of moderately welded red and black ashflow tuff derived from the underlying ash-flow layers. At this locality the lower part of the unit also contains broken fragments of Buffalo Peaks Andesite in a tuffaceous andesitic groundmass with considerable light-brown glass. The lower breccia, which also was reported by Stark and others (1949) at West Hall Butte, and some steeply dipping andesite layers immediately above the breccia on the north side of West Buffalo Peak suggest the possibility of a vent beneath West Buffalo Peak. The top of the andesite is everywhere eroded.
CORRELATION AND AGE
We believe that the Buffalo Peaks Andesite is Oligocene(?) in age. At Hall Buttes the andesite overlies the Wall Mountain Tuff from which biotite was age dated using the potassium-argon method at 35.7±0.8 m.y. (million years) (J. D. Obradovich, in Epis and Chapin, 1974) . On the east flank of the Buffalo Peaks (NE1 sec. 13, T. 12 S., R. 78 W.), the Badger Creek Tuff lies in the lower part of the volcanic sequence far below the Buffalo Peaks Andesite. (See fig. 2 .) The Badger Creek Tuff was age dated using fission tracks in zircon at 31.6±3.1 m.y. and later at 33.0±4.0 m.y. (C. W. Naeser, U.S. Geological Survey, unpub. data, 1974 and 1975) .
Zircons separated from the Buffalo Peaks Andes! te have been dated twice by the fission-track method. The results are shown in table 1. The first determination gave an age of 37.1±3.4 m.y., and the second determination gave an age of 34.0±3.5 m.y. Both of these ages are older than, but within the analytical uncertainty of, die 31.6±3.1 m.y. and the 33.0±4.0 m.y. ages determined on the geologically older Badger Creek Tuff.
The Badger Creek Tuff and the Buffalo Peaks Andesite must have been erupted almost concurrently, probably about 34 m.y. ago. 
